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President's Corner ~ Winter 2000/2001 


The lastissue uf PSF unnounced (hat Greg Jones, WDSLVD, has resigned 
ais TAPE President, a position he'd held since 1993. T'm honored to have 
been selected to follow hin. He leaves behind! big shoes ty Gill, 


T think TAPR 35 on the right tack We kninw whet we are locusing on: 
“enabling tcchnologics" thar provide hams with tools te make their awe 
contnbulions to the at. These techuologies range trom retatively simple, 
low cost kily like the PIC-E, which can be programmed to do a multitude 
Of interesting things, to complex cutting edge projects like the FH Spread 
Spectrum radi), or our new efforts to exploit Software Defined Radios 
("SDRs") for hum use, In cach case, the end result is nota closed black 
box, bur rather a sturting point. Ruther than being 4n end in themselves, 
these projects provide the basis for further experimentation and 
development. 


The Software Defined Radio concept isucase in point. Elsewhere in this 
issug, Steve Biblo. NTHPR, presents an iawoduction to SDRs, so | won't 
repeal his description here. But after reading Steve's reticle, you will see 
that SDRs have the poteritial of moving radio design back Lnto the hands of 


Look for TAPR al these Upcoming Events 


Moy 18-20, 2001 
Sopt, 21-23, 2004 


Dayton HamVention 


ARRL & TAPR Digital Communication Conference 
Cincinnatl, Ohio 


Sept, 22, 2000 Annual Membership Meeting; Cincinnati, Chio 
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Presitiant’s Comar, continued 000 
hans Want to ry 2 new niode? With an SDR. you don § 
have 10 worry about the hardware, because the paitiy cum 
be progranuned to he whatever yu wunt ito he Radio 
designwon Ulepend on theubility $9 Gnd (and work with) 
surface mount components, but instead will require only 
éalevice that’s ragidly becoming the most commen (iT 
it Dye haaishack — 2 computer. 


Our technical thous tetight an, bur TAPR dice heed us 
tuike nome other changes. Mov! of thoxe stern Irv the 
That Mat Cireg did far more then provide (he unguujeatiin 
wills leadersbiy be war © one rm hanil who handled 
everythlog from maintaming the web site to being Our 
book cditor to monitonnyg ea: honed! the dozens of | APR 
mailing lists, There™s stuply no way that another 
President -- at least_ not this one -- oWn Earulle ull Hose 
luke As 2 vesalt, I'm gomy ty be fopking lor ¢ lorof 
help, both from the other TAPR Aowed members and 
front members Who want fo yalureer, 


One specific change that will hé io place by the nme 
yOu read this column fahwt Tar asking etch PAPR Board 
member to take sccounwhility for 2 epecific role witha 
the orpenization Fur ecaniple, there will be o 
*Mantership Director” whose yobs to cnaure that weure 
Golug the High! things my ance ou Mcmbcrcaip. “The 
Ciremor’=joh wen’ necessarily be to do all the Work 
Hiowelf, hus eather to istics that the wrk gets dang. 


This change is important becuse TAPR car's afford 
tobe w dre man show An ald buysul mine weed to drive 
hwme the point about knowledge sharing by asking the 
question, "And what happans if you're hit hy a bus on the 
way home from work tonight! Avolunteerorganizeuon 
15 c8eN Move ot tisk Thom ehenye (new job, work 
presses, or plait old burnont) than s business, and we 
foad 19 devign an orgnizvion ther doen't vely on one 
person, Although Gree was able io give es enough lead 
TING kd make wom plans (we even Litled aworking sesniin 
lust yeor “Life After Greg"), we mayonot be se hichy in 
the futures «Spreading the work load wall help us be 
prepared for ¢ bus urash 


Jalsa hope thal we'll nee volunteers aking wea bigger 
role i) Whe organization There are lots of folks our there 
ning neat techuvical stuff, burt there are alsu lors of APR 
members Who have the dhility 10 help with ather roles, 
even if'they'renot great with aeoldenny irmnor debugger. 
Tf you'd like vo help TAPR, we'd like to hear front you 

Finally, onc of my other goals is to Increase TAMER s 
membership, I don't think We've deme a good job uh 
lenting the hun commonity know what we're sll about, 
and if we kpread the word, we should be able ly bring 
more members lito the fol. Increased membership 
provides TAME nor only sininger financial resimarces, but 
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Poem Seas Rat 


Eiitire contents Conyrezhy & QE Vugyon npareur Packer Radio 
Corp, Dwleswthersece neue, piplicy! pean fy pracend bringer 
duce wy mawria’s acces leper fs eer) Arica publ 
ations pew ded that ouulih 2 given Mer the mathor ax! TAK alone 
With the SAPIL pibese anmler (OLN NCL MOO. Cihor sepeuduecion ts 
Preshihetieed WHLNOU TTT pecorino freer TAPE 

Ofiirices expressed Su HLGIGOF thé mihes atid net qecesenly those 
SE TARR. Ge Buca ul Dodi OYinent ap ew Madcon, Acceptance of 
alias Sue Ot COANE cetoe ment, te TAP. of tht profuse: 
‘sty ound. ARS © Creme 1 Thin Bramaga. WB4APR 
MIT t & acadocanh OF Finmegee WER AIR 

Powmaurr SoJodanen. TAFE? OTe S114, Denton 
TK TELS ect See epee gPSe% 152 26 USPS OOS 
205) os ow hblthed cucretty oy the Tice prea Pucker Baby Corpo~ 
thom, ISEB Bivigecroe, Leentom TH TN Memberduy is Iucsdn 
Aanatentr Pectery Maui, weclgclus o anbpcrgueen we Mactes Stuns pe trian 
fB20.001 per yome en dhe: hy S ne pevmsanafenns ol Wliscls $12, 00 ipaltinecwtl 
wm Diechey Moves Heyioier Veenbechip e520) ts Connda ard Mesiov, 
and SZ OU alsewher, piiyabthe im LS dunt Momhership and Machel 
Seite Keyuarer citer: he epecrud. Verde! powage pid ab Danlon, 


dx 
PUR abil 
Bob I lanson, MIGDE 
Infemel pe epron: 
Advertving 
Conia i TAPR otFee, 
TAPK Officers 
President 
Vice President 
Secretary 
Treasurer 


dobn Ackarmann, NEUR 
Steve Bible, NTHPR 
Guy Slory, KGSGOI 
Jim Keely, WASLHS 


TAPR Board nf Direct: 
Bosra Memtet 
John Ackermann, HSUR oi 


inlermet 
n8ur@tapt.org 
Byon Garrabrant, MONG 2004 nsba tapr.org 
Doug McKinney MC3RL = =9901 = ke3eltapr.org 
Steve Bible, NTHPR 2002 «= n7hpr@tapr.org) 
2002 + n2gde@tapr.org 
Steve Dimeo, KAHG 2002 «kéhg@tapr.org 
Steve S1yoh, NAGNI 2003 wdSivd@tapr.orp 
John Kovter. WEDDO 2003 

Mol Whitten, KOPFX 2003 


Date le expiration of term af Board of Diractors. 

The Thcaine Avmiiter Pret Husdiu Ceeperation ta rune punifis seit 
Wie resecaaeth dibdl icsealbopriment Uviyeitbeie Satin S(CHE) OF he Th 
Kad cody} Comte dew UuueatiD Es io the-weaent alluwod hy LAS. tat 
Tare LARK te cited © Wee Stee of Arras for ihe perme of 
erpning MS Aeypalpiiiy cow Spemmed fe digital cadia ermmuniretolt 
ir De Anivalgtar Bitte Swe bok aid Tor Mivesemiasalanng nioermesticn requictal 
duit, M4 ORI B ON, MOEN temeareth, 


Article subailition orp Tod Fipcreming Insuese 


AVIAN, pica Yona MNe aller we the sour suk can be shared 
veut (ho Aenawie caMininityy 


Te poorortond fivemal le aatiches ts any ASCOT rear: tbe yructinredt 
Srphic hanale are MPO urOX Haweewn we yan anceps pany pupa lin 
vein! provcewiie alld gtapae Hand als MI eahiens on divkene slinuld 
be hermeziluad fe ME-NOK 


Wewer 2007 + Issue #90 


coven nie impurtantly gives 5.6 barter poal of smert 
folks whe can help us advence the state of the an. 


Occ 2000 

Orlane gave the P41) ARRLITAPR Bigial 
Conununications Conference » big welcome, Florida i+ 
4 hotbed ot APRS acivity, and Fudaw’s APRS 
symposivin ghowed af, with wheat (00 peopic in 
attendance. 


Foflowing the APRS program), the Packet Ruitin Tyer> 
Croup ("PRUG") of Japan sponsored a. reception and 
povided an update of thelr scuvities Which inelule » 
demonstration of the pogsibullties of Tow coat 
Jhtenet-commcciel senaors and softwaie mobile agent. 
technology. PRUG alge iniruduved the TINI-AMEDES, 
&Javs based on-board computer with Fthemet interface 
whick Supports the Dallas Semicumluetor |-wile 
interfies, and provided an update on their 2. 4Ghe sprend 
spygirim radio, Which wae shawn atthe PRUG DCC 
forum dwo yeurs ago and has npw.been comnercialized 
hy Row, Ind. We're very vlad that PRUG bas been able 
ty join wa wt the DCC for the last four years; their work 
never (ils 10 inpress. 


About 135 attended the presentation ol leotniaul 
papers and beginners" scsslons on Sanday The papers 
invlueed severn! advanced desoriprions of spread 
apecirum leehniquen aswell as the (now expected) slew 
Ot wew deus from APRS aothors Bob Brigings and the 
Sproul brvitiers, Sutuvday evening’s banquet famed 
Dong Camphell of Triton Networks Ine wher described 
the technology His company Gsse dy provide heap 
datd mtes Using RE links ds Digh) ds 40) (1) Glen 


About 70) people got up early an Semis) mommy hy 
anand the PIC develbament seminar, hipefully. the 
popularity of thig event (whieh we aly) alld aid fast geur’s 
DCC in Phosnix) will lead to even more cool MC -hased 
projects showing up. 

Geot? Dick, WA4IKQ) who was also the DOL"'s floral 
volunteer coordinator, Wort tle grand prize drawing on 
Saturday evening. He walked away with a 1M-700 
APKS-capable mobile rig. courtesy of Kenwood, 


The next DCC will be held in Cinesnaats on September 
21-23, 20001, Mark your palondars now! 


Project Update 

The good news is that our first nan af the T-238 APRS 
Weather Station kits sald out quickly, und derund for 
more \nits i strong, ‘The had news is thar Dolls 
Semigonduvtor has dropped the Weather sensors 
(anemometer, ete.) Which are kind of important to purting 
the kil Ws use. Rumuers showid of an alteiative source 
for the sensors, and we're standing by to sce if they 
become available ogain. If they do, we'll pur together 
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Packet Slalus Register 


aulothey nin of the kits Uadl then, we're only taking 
“bold your place ur fine* orders for theo 'I'-238- 


The FHSS radio project continies to move along 
lowly The redesign that wae forced by the 
Asconuimation ofmany erica! parts has really mired us 
backwards; tho neon (5 Now aebugeing problems on the 
new design that didn ¥ cluse we te baran cye on the old 
Hourly. Fut progress ® being made even if it's slow 


gern. 


Paohat Status Regieter — An Electronic Future? 
Elsewhere in wiv issue of PSR you'll find 4 survey 
asking your views ahgut whellier we should continue lo 
whlish PAR in paper form Wed really eppreciute your | 
thon we know tat ooeiviig USK ist important past of 
“TAU membership, but we aleo know thar the paper 
VOsSION CONSUINGS IescUeds What could be used to provide 
other services, Plewye Tet we know whet you think! 


Thanks! 

Hie DOC ended up being really suvcesstil, although 
there were stew nervous moments afong the way. I'd 
ket Wink ww cooldinaturs: Steve (NSGNJ) and Tina 
Suh. end local volunteer teader Geoff Dick, WASIKQ, 
for theit hiald Wark (nd purseverence, Th really paid off. 
Local volunteers Awron Morison, AEAKO, and Keith 
Hotell, KEARNT, alii lid a let ofhert work behind the 
scenes (iy help muke the show succeed, 

Thorks ty then us well. 


Th lire, 
Jvitm 


HamHUD has a new home: hamhud.net 


Steve lings, RAYE 
Sreeaiesl yee 


fhoHamHUD project(s mirumaltat APRS(tm) mobile 
terminal with SmactMeacimag) has 0 new website: 
inp-wwwhamhui.net Top level 
frpv/bh2:harphuckney Pst UD U1 (current) 
Aitpe/hhS-hambud.ncr HamHUD.tl (in design) 


Greetings from the Penn-Ohio DX Society 
(PODXS) 


Jay, N3DOU! 


Greetings from the Penn-Ohio YX Socicty (PODXS). 
Ticase pass the wor! w die (SKors in your group about 
our free 7 Cluh PSK award program, In/o ubout the? Club 
can be foursl at ouy website: 


hop:/hometown. sol. com/nsdquipodss.hia 
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TAPR Elects Officers at 19th Annual Digital 
Communications Conference 


John Ackermuon, N8UR, twas clooted 1hé dew 
president of TAMR at the 19h ARRISTAPR Digital 
Shee Conference hell in Orlaruin Semember 
24-24,.2000, 


155 homs, including a dozen fmm quiide the US, 
altered the anqual event, which Includes presentanon ot 
Wwohpical papers, hands-on demonstraciona, anit 
bewnners scesions, Cver 100 peaple attended Friday 
allermhin's APRS seminar, and 70 were present for = 
technical symtpamum im prygeamniny PIC ships Held 
Sunday wiomine. 

Ackermann succeeds Ging Jones, WOSIVD, who had 
served as president since 1993, with Beve Bible, NIH PR 
replacing Ackermann az vice presidents ‘Bob Hansen, 
NIGDE, will continue W strve as seorewiry, dod Jin 
Neely, WASLHS, remains measures. The elections were 
hella! TAPR 's annual board meeting, held ingorjunerion 
wilh the DOC. 


"Grey Jimes lel TAPR thrvuyh « period af gmwih and 
Innovation” Ackermunn wid. On hts watch, we brought 
eas new products w market including the DSI-97 

igital signal processing umt fotally Accursos Clawk, 
and Mic E and Pic-E airs encoders. Greg also Isid the 
groundwork for our Feequcney Hopping Sproad 
Spectrum Radio project He guided ue into the’ Intemet 
age, slong the way ereatilig the TAPR SIG mailing lists 
thar now handle thousands of messages per month. Greg 
is deo responsible for our increased publishing activitics. 
His retirement leaves a vold In’ TAPR that will be hard to 
fil’ 

Ackermann std tha: bis primary objective will bo to 
Sasure that TAPR remuing of the cutting edge of cutive 
technology. with « epecial emphuste on emerging 
concepts such 45 Software Define! Railing. We will alse 
fegux on increaving membership und optimizing le 
Organ < MunagvermenL structure 


Ackentunn (¢s-AGTV), who lives iin, Dayton, Ohio, 
has served on the FAP Board of Ducctors and as vice 
ident since 1995. He was first licensed in 1974 and 
helped hull packer radio networks iy Ohso and 
Wiseonsin, Aukermonn is active on APRS, mins 2 
Linux-based Intermed site at his home, and san 
maasionally be fund on CW chasing DX 


Bible lives us Kingsland, George, und has been = 
TAPR Board member since 1996 He was project 
tmauaeer foe TAPR's Totutly Accurate Gluck (TAC-2). 
EVM Radio Interface, PIC Encoder. and DGPS 
Kefercace Station kilts, Bible ir leading TAPRS 
development of s road twp 1) develop Soleware Defined 
Radio teclwology fox amateur use. 
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Pachet Status Aegntar 


in pther nels Fom thy DOC’ 

* TAPR snnounced thar tt wll be offering the 
“basyTrak’ sateliliv rotor end radio conwoller. This 
PIC-based unit will contol azimuth and clevation 
retors for satellite Use 39 dll a4 nunc popular radios 
for Doppler cozreeaion 

= PRUG, die Packer Maid Lisers Gtgup of Japan, deai- 
onstraled the pussibililiuy of lu cist Intemet-cam— 
goetad sensors and software mobile agent (echnol- 
OLY. PRUG also unoduced te [INI-AMEDES, a 
Taye bused une-boan! computes With Ethemet inter- 
fhoe which suppors the Dallas Semiconductor I-wire 
interface, and provided an ipdaty on their 24Ghe 
spread spcomim radio, whivh has heen commercial- 
ized by Itoot, Ine. 

* Geoffrey Dich, WAALK(), was winner of the grand 
prive uwarded at the Ssturday evening banquer 
Ucoff won a TM-D700 APRS-cepable mobile radi 
donated by Konwood 

DCC 2001 will be held in Cinewnnati, Ohio from 
Sememben2 |-23, 200) Conference goandinators will be 
Steveand Sheila Bible assisted by local courdinulor Hank 
Groeb, NIRM 


Should the Packet Status Register Move to 
Electronic Format? 


We knqw Ini your comunents dist receiving the PSR 
iy any inepdirlane benefit of being a TAPR member 
However, ynu may nor be aware that printing and mailing 
the PSR is one oo Ue biggest expenses weincur, The labor 
required! to, handle Sach issug 4 also a sigmficant 
elfort. The, TATR Soad hes beoo considering for some 
time whether we should move the PSR 10 an elecumnic 
formar, in addition to reduving yur coms, an tectonic 
PSK could be mote timely und could take advantage of 
ovultimedia -- for cazmple, we dould print color photas, 
Inchite audio or video clips. and even include sofwure 
onowgasinia Now, we'd like to hear from you Please let 
us knowi- hy email to fapraiiaprons, comments on the 

f web site. or oven plain old xnuil mail ~~ what direction 
you'd like PSR to gu: 

1. Continue with u paper SX, (If this is your choice, 
Please lot us knuw ~ henesthy « whether moving (0 ot 
elegrronic-nnly publicuthins would canacy'ou to dp your 
TAPR membership.) 

2 Drop the paper version and muke the /'SX available 
through 2 "menibers waly” page ot the pr web site, (IF 
thik ia yourcholce, plosse (et us know whetlter you'd want 
un eriai petifiontion thata new issucis availible.) 

O. Send the MSR content viwemeil probably a PDF file 
with links to other oepcurees embedded) 


‘Your typut will help ua muike (he might decision. 
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Compact Flash Adapter - II 


Summary 

TAPR jp pleased (0 aiulounse 4 new and improved 
version of the Compact Flasty Adapter curd. The -l 
version 4 Type MT Compact Flash cars Tine will 
allow the Use of the JBM Micnminive and sapports the use 
of DMA with the Microdrive. Also new with the =I 
versing is Ihe option of a sey supplicll anid installed 2 3" 
inch JDE (44 pin 2nim pitch) connector. 


Prive $59, available once the current supply of Typo-! 
adapiers fy exhausted. 


History - Type | Adapter 

About two JOM ng a Compacthlash (Type T) Adapter 
wun developed to fill 2 need for 4 rugwed boot disk for 
equipment located in harsh onylronments Tis w passive 
Oevice that simply maps the signals for) the 50 pin 
CompactFlaxh connectr to the 40 pint IDE connector und 
4 pin powerconmector Approxitnately 400 of Uiase have 
‘oven sold 


Why a Type ll Adapter? 

Shortly after the fies few onuinul adupters were sold, 
We started geming emaile with suggestions on how to 
improve the pRoduol or "Why: didn't you der Ht this way"? 
Asvalid as all the comments were, none were compelling 
endugh 10 ingger 8 cow version, Wit hig questinir: "Wil 
it work with the TRM Microdrive?" Some of (hese 
Questions were cuming from within IBM. Well, we had 
ww brush up on the chinuing CFA apecifiestion. Wedida 
fayour of 2 naw hear! incorporating the obaiges weeded 
for rype il edrds und hopefully including all the 
Suggestions mate curlicr The Typo I] adapter has been 
tested With an IBM Micralnye in an IBM facility amd is 
on their 1BM Microdrive Caumpatthility Matnx. 


General Information 
Size: 
2.6" x 3.065" * 0.5" (G6mn) x 77.81 x | 2.7mm) 


Mounting hole size and pattem: 
0.14" (3,56em) diameter on a 2.3" x 2.6" (584mm x. 
56mm) pattem 


Power requirements: 
Voltage; +5 VDC via 3.5" floppy style power connec- 
tor or the 44 conductor "2.5 im,” IDE cahle. 
Current: None for the adapter, total depends on card 


OF sockets 
Type LU socket with guides, my ayectinn button. 


Mini FAQ 


What tv it? 

A smu) gineult board which har a socket to accept o 
Comput Flush memory card. Tr also has an IDE drive 
Comnestor anit power Connector 


Whatt dex it do? 
T allows one to build # diskless PC system. The 
Conpuet Mavh curd provides 100% hard drive cmulation, 


How dit 1 ave tt? 

You plug in power and TOE cables from your PC and 
plug inv Compact Mash cent Witivlize the Compact 
Flash cord antl undall the aperdiinu system just us you 
would on a regular Nard drive 


Whal operating systems muy huse? 

Both Linu and DOK 422 Wave beer tested. The only 
Ureoretioal Hnilatine is (he Comput Plush curd capacity. 
(eg. Windows 95 wetuliln’s iit onan 8Mb Compact Flash 
cord.) However, NOW dt FOU can use an IBM 
Microdrive that shoulda't be a problem. 


Where do you get the Compuet lush card? 
Al any sloré Moat ceries digiul carmerss or digital 
cinera accessories 


Using the Adapter 
The Mish adupier busin! is supplied assembled. To use 
the adaprer, you need ihe fallow: 
¢ A Compacthlash cand (sive depends on the operating 
system anid applications tb be losiled) 
« A spare commector on your WE ribbon cable 
« Au unused power connector compatible with the 
common 3.8" floppy dave 
= Aplace to mount the card 


Refercnec material for the Compact Flash specification 
is avsilable at the CompactFlash Association 
(www.compactflash.org) web sile, Reference 
Information for the TRM Micradnive is available at the 
IBM = Micredrive Developer's Corner 
(www. storage. ibm.com), 


CompactFlash is a trademark of the CompactFlash Asso- 
ciation. 


inserted. Microdrive isa wademark of IBM 
IDE Interface: 
40 pin 0.1" pitch IDE connector, optionally the pur- 
chaser may install a 44 pin 2mm pitch “laptop” IDE. 
connector. 
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TUC-52/ METCON-2 


TAPR arinounces the release of fhe TLIC-52 kit which 
is an SUC32-bascd controller. Peutures of the TUC-S2 
include the followmy- 


Real Time Clock 

EPROM based Basic 

32 kb SRAM 

32 kb EPROM 

2 85C55 parallel /O chins 
2 serial poms (TTL levels) 


Price $139 


Metcon-2 

TAPR also announces the selease of the Metcon-2 
option for the TUCS2. 

The Metcon-T2hourd provides:* 

Power control relay 

Signal conditioning for 8 digital inputs. 

RS232 level converters for 2 scrial ports 

RS485 level converter 


The Metcun-2 connects to the TUC-52 via a $0 
conducter nbhon cable: 


Price S105 


Options for Metcon-2/TUC-52 
MULRLY board provides # isolated reluy (SPDT) 
contuct vulpes. 


Price $79 
Metcon-! options may alsi he used with Metcon-2, 


See the amicle elsewhere io this issue for wiore 
information abourthe TLC-S2 and the Metvon-2 


TUC-52 and MetCon-2 


[This artiele Was conipiled from wad pages authored by 
Haul Newlancd, acti: additional material and editing hy 
Jolin Kastor, w9ttdel) 


Several years ago TAPR intodiioed METCON, o 
telemetry and control system, Unfortunately, that system 
is no longer availuble for now applications. The 
METCON-2 system is a seplacemeni for and an 
Improvenicmr to the original METOON system. 

The METCON-? system is furwetienusthy similar toy the 
voapinal METOON system, however there are some 
differences, Firs. inatend of using 4 sitele IC 878) ds the 
microcomputer syrteny, the METCON-2 yaes the new 
TAPR Universal Controller 8062 (TC-32), Tie ts a 
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Puke? Satuy Pugster 


small single hoard computer that is capable of naming 
BASIC with a rudimentary (ile system (as well un 
asvembly coded spplication programs) The TCS is 
described below, 


The METCON-2 system consists of several bounts, 
some of which are optional. In its most basic firm, 
METCON-2 consists of TUC-32 controller hound anda 
METCON.-2PB persinality board. These wo boards 
recreate the original METCON functionalily, which is 8 
bits of binary over-voltage-protected inputs, frequency’ 
couarer for cach of the biaary inputs, and ¥ bits of conta) 
output, Additionally, the METCON-2 will provide the 
ability to program the system in BASIC fir alyanced 
onntrol and measurement functions, 


One item missing from METCON-2 ix the isolared 
form A (SPST) relay contacts, To save money and ypuce 
METCON-2 provides opcn collector curyent sink qumputs 
instead of dry celay contacts. However, fin those 
applications thar require dry relay contucis, a new 
muliple relay module, the MULRLY bourd, has been 
designed. This module is desigued ro ctmnect direetly to 
the METCON-2PA personality birt and provide 8 
relays with form C (SPDT) dry contact outputs. An 
additional change provided by METCON:2 versus the 
original METCON, as requested by many weery, i thatall 
connections 1 the outside world are by mowns ol screw 
ferminals cathor than the lever wire-compression 
terminals. This should improve interconnections ia thyse 
environments where vibration is a problem. 


METCON-2 is fully compatible with tho oriyinal 
METCON ADC (anulus w-digital converter) module, the 
VIF (Voltage/Tomperanire to Frequency converter) 
modale and the ETP (Glupsed Time Pulser) Module, 


The mintrum METOCON-Z syntem consis of the 
TVC-52 (TAPR Universe! Conrraller) und the 
METCON-2PD | MEPCON-2 Passonality Pitan) ‘Yo the 
MINI AYstEN YoU may ddd gdditivmal modules ue 
boards such ay the ADC, VTE, ETP and MULRLY, Fach 
of thexe will be doserihed beiofly. 


METCON-2PB 

‘The METCON2PB ik a 4.5" by 6° circuit bound that 
contains the ciroyitry needed li) make the TUC-S2 a 
complete MELCON-2 system The hoard is casily added 
to the THC-52 by means of 9 50 comductor nhhun cable 
connected between 30 pin hoxlers on cach hand. The 
functions provided by the METCON-2PD ame! Power 
conditioning tid control, 8 inputs with signal 
conditioning, achmiit sngger (T4HICI4) ami A input 
Muhipteser. 2 MAXZL [ino (riven /tectiver ihierfaces, 3 
WS4B5 trunaveiver, uw kimple ewo Wire serial bus interface, 
atid 4 wale dog timer 
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JUC-S2 Description 


introduction 

‘This band serves as a univer! controller bused on the 
8051/8052 archilcoture. “The constraints ane to have 2 
boand that a5 capuble of aperanng with wntermil masked 
rom or extemal EPROM, and that the memory map 
provide both Harvard (sepanite cade and data) wr Vou 
Neumur (combined code anc data) addressing modes. 
RAM ailes are provided such thet up to 64007 RAM sun 
he attirceyed on the board and hoth RAM sites may be 
Dartery backed up. There ard several pro-prograiunedl 
memory maps that the user can choume by placing shunts 
on shoring blocks, One particular memory map will 
allow the operution Of INTEL's MCS BASIC-82, 4 wand 
wlone “tiny basic" aystem thar includes flostinys point 
caloulativns and a pudliney\tary file dystem for storing and 
retreiving buvit programs as well as tho ability ro begtst 
axecuting 4 user developed preprogrammed basic 
progiun at revel, without any operitor inlerventron. 


Plesty of bit 1/0 has been provided for so thor bus 
signals do not need to leave the bourd, Howwcyer, 
provision is made for a limited bus iW be conveyed te 
Anvther vlusby board, 


CPU and Associated Clue 
TC Js the CPU socket thet holds most any iWémber of 
the 8052 family that uses a 40 pin DIP package, ivetudiine 
the Dallas D§SOC320, ICP typloally ts sufFed with an 
S0CR7 Che rom-less version of Hie $K°52). 9 | provides 
4 standard clock frequency of 11 592 Mx thar Mlowe 
for demmun baud rites on the serial UART print 


Sens} communications with the CPU sia an on-board 
“poor aman's" RS-232) interface or um wfbuurd RS232 
line driver/recciver such as provided hy the 
METOON-2PB 

The CPU may sxccure code from it’s (niernul masked 

memory or from au oxtemal EPROM, The 
choice is délermined by the positioning ofa sunt, 


Many different memory installanons are possilyle with 
TUCSZ. Al the bure minimum (and we really never 
expected to operate thik way) it's possible than TUCS2 
ould operate with any internal code and data within the 
ROSI/AOS2, leaving 104, ICS and 105 ulated More 
likely te hac 1 will contin an EPROM with code and 
that the 256 byten of RAM intemal to an 4032 will bo used 
for read/write Murage, Mus\ simple applications can nun 
in this mode. 

Moving up the scale of complerity, the next 
enbellishearent would be to have 3 RAM device at 106. 
Th this configuration [C4 could be mapped for code space 
from OH \o 7FFFH while IC6 could be mupped for code 
AND dats from 3000H to EFFFH. 
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When TUCS2 Is used Tor MCS BASIC-52 program 
develupmenta RAM device would be added at IC5 which 
would be comligured| for data space fro Oto 7FFFH. fo 
this case 163 Serves ad working program memory while 
TC6 serves as the file aystam for storing programs and 
dara. When THCS2 © used 45 4 stand-alone diountain-top 
MCS BASIC-32 progrum oxceution system, 1C6 will 
hold 5 ROM that cantaini the user's BASIC source code 
program. A ROM is used tn ihiy cave instead of BBRAM 
beuauge it's more reliable. 


va 
Thete are twa muin types of 110 for TUC-S2: processor 
VO and memory mapped a mvt one Pricessor 1/0 is 
TD prowiled hy the processor iC itself while auxitary 1/0 
\ethut provided by memory mappod 82¢55 parallel ports, 
First consider procesnen 110 


Chere are tw) proeeevur 1!) pert uveitable: PY and PS 
of ¥ bits dich The Pl} pum wally provides general 
Surbesc bit /O While 03 Nos specnil features associated 
with evch head. However, the specist features of P3 can 
alweys be disabiod and the ports used for simple bit 
inputfouput VO, bor advanced processors (like the Datlas 
PSSOCIIO) oven the PL Wort has special reanires 
querer alc walks it. 


The fewiures Of PS are alwavs Os follows (in addition 
( gemeral purpone bit 1/0), 


PU. RXD ART Dale Input 

P31 TAD UART Dar Durpur 

P32) INLOF interrupe  bipit 

P33 INTI® Gitefmipt Elna 

PJ4 TO Trmer( Inpur 

Pas Li Pinter) inp 

PI6 WR Sue Wate (sot available for bit VO) 

P37 RD* Rusted frat evailuble for bit 1/0) 

For 80031 devices port P] prosades only bit VO, 
without special Reames. For H0C32 devices port Pl can 
provide the fillowing spacial feulures (in uddition to 
feneral purpuse bit 1/0). 

PIM T2 Tinver 2, Beszeal Count input 

Pil T2EN Timtr2, Copture/Reload Tigger Input 


Some Philips parts zlso allow cach of the P! ports to 
sérve ag an independent intenupt sional. 

For te Dallas DS8CL320 devies, port PI can also 
provide wie following spcclal feamires (in addition to 
general pllrposc bit VO). 

PLO T2 Timer 2. Txternel Count Input 

VL) TREX. Timer 2, Capyire’Reload Trigger Input 

Pi2 RXDM Second VART Data Input 

PLJ TXDX Second ART Data Output 

PI4 INT2  Avtive high interrupt 
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PLS [NT3" Active low interrupt 
Tit INT Adtive high mterrupt 
PLT INTS* Active low laterrupt 


Aupiloi'y VO is thut provided by up to two 82c55 
Purullel ports, The firsr S2c5$ is 1C!3 whibh has 
noo-loventing high voltage oped collcetur drivers 
connected to part A. “Those drivers can casily be oniitod 
hy simply replacing tho driver IC with a “atraight across* 
Jomper block. Pull-up rentators, formed by 8S3, are 
provided fie pore B, These too ofn he onvitied fir 
appliculion; that con't needethem (or dart t want. then). 
Ports A, B and © of (C15 are brought our w the POR'T 
RLOCK for gonnevtiot to another board fur specific 
interfacing requirements. 


The socond £2235 (IC 15) pons are conmentéd dicey 
to he BUS BLOCK withque any other embellishment 


Connector Blocks 
Theré are three major connevlor blocks: (he PORT 
BLOCK, BUS BLOCK and POWER BLOCK There as 
one Minor bloge: the AUX BLOCK 


The PORT ATOCK bs the block that’s expected to he 
tusefl it alinost al! applications, The PORT BLOCK is # 
50 pin header ((125” pins in «2x25 array on {1 1" centers), 
The PORT BLOCK conveys nets for P} anil P3 from the 
Les sys yaar ps dae 2 

2035 (A=P4, BePS and C-P6). Essential power and 
control signals also pays heough the PORT BLOCK. The 
O01 Arca fur concém is the Voltage drop on the GND =3 
and +V neta through the PORT BLOCK interconnections. 
WW ihls drop is considered 10 be cxoessive then the POWER 
BLOCK should be used as well, 


The BUS BLOCK is not expocted 1a he used alten bul 
it le available 4r thove application: that need its circunys, 
The BUS BLOCK is 4 34 pin heuller (.025" pins tn 2at7 
array on 0.2" centers). “Che BUS BLOCK conveys nets 
for the thive Hise ‘from the secondary R2c55 (A=P7, 
HPS und CoP9) os well ws the dota bus (Dn), the ow 
wobble of the address bus (An), the WO chipeselects, 
WRITE, READ sad RESET us well as additional 
GROUND connections 


The POWER BLOCK jg used to provide alow Voltage 
drip conncetion berwoen TUC-32, any tnverfiuce board(x) 
and the extemal power sowie, The POWER BLOCK js 
44 dorew serminal simp. ‘This block would nor alwayw 
need Io be used since its circuits are nedyndlant with those 

dd by the PORT BLOCK for most applicutiona. 
One reason for the uscr t make bye of the POWER 
BLOCK is if the TUCS2 15 being used standalone, 
Another eason would be if therc is aw exccesive voltage 
drop in. the +§ und/or ground nots through the PORT 
BLOCK for caample boowuse of the ribbon cwhle length 
aad 
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The AUX BLOCK. is omional anil not expected to be 
used often hut it Is avuilahle for (huse applications that 
need ily circuits The AUX BLOCK is a subset of the 
PORT TLOCK anit serves as a low cost klternative for 
applications that dou’t neal the 50 pin connector and 
cable of the PORT BLOCK. Whe AUX BLOCK isa. 20 
Hiv hones (.025" pins ine 2x] array on 0,1" centers), 


Power Coatrol and Reset ‘ 

Unregulated power is applied to the |'V oct cither from 
the witerface buwd through the PORT BLOCK orthrough 
the FOWTR BLOCK, This voltae is reguluied to +5 
volts by VR. Option block BIA is provided sy that the 
rogulutorcan be mulated from the ~5 nel lor those cuses 
When the +3 nel i¢ back-fed from the interface hoard or 
in wandalone viluations (rut the POWER BLOCK. 


A power muvetoring circum dotermines when (6 disable 
the BBRAM (Battery Backed Rumlon Access Memory) 
to preserve it’s contents It alm provides the CPU reset 
Signal The CPU set signol can wiso he triggered hy a 
break condition un the received dats line If dexired. A 
Senall flor gickel Aized volt basrry provides the back up 
cupply forthe BBRAM. 


Clock and Non-Volatile Memory 
A PCFS#583 provides & simple time of day clock arid 
240 bytes of BBRAM while s PCESSR2 provides for dara 
retenwi. by an EEPROM. Both devices commmuuticate 
with the CPU by means of the Philips 2C protocol 


Minimal Seria! 'O 

A 75HC14 provide = “poor man’s" RS-232 interlace. 
Tis not cxpeuted that this interfuce will wke the place of 
sreal RS-232 interface (which is on the METCON-2PB), 
The "pow" intorfuce is Tyeluded for simple systems that 
don't make use of am interface board such as the 
METQON-2PH, Not to advance this interface os 0 
desinuble alternutive to MAX292 iMerface, hutl've used 
this "poor" inertacc on many systems over the yours and 
have-yel to Gad an RS-232 device (manufhotyred. after 
ad al #t won't work with over short cuns (less then 
WW feet). 


Optional Modules and Soards 


ADC - Analog to Digits! Converter Module 

The ADC (Analog to Digit) Converter) module is 
connected to METCON through u short seven conductor 
ribbon cable The firmware within METCON polls the 
ADC module trough this euhle to read the values at the 
Inputs To tie ADCONIN (ICL), the Analog to Digital 
Converter intezmted citourt 

This module measures up to cight external differential 
yoTrages in tie range of cither 0,00 10 +2,55 volts or-} 27 
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ty *1,.27 volts by means of & ballnced input chew oF 
wbour 1UOK ohme The common move inpor Avige 
esteruls ffon.at least -f 00-19 72.50 wolls 


VTF - Voltage (and Temperature) To Frequency 
Converter 
The Voltage To Grequency Converter for uacrwith the 
METCON telenvetry und control syste, meisures apy 
éAternul positive voltage and then foquency mendulites 
an extemal circuit for remote monitoring, MW riley alter 
include ary optional temperature sensor, 


~ A good question would be "if you Want to meunure 
Voltage why conven IT 10 frequency?” One advatiluge of 
VLE 1S Gal the wignal ro be neagured cun he converred ta 
we froquency vight at the source, The audi frequency 
signal (0 to 10 RH) oun ther he transmitted Over wires 
{orradie tor thar matter) to Uhe monitoring tit where the 
trequency of he audio Sigual is mexsured wid stored in 
memory for rcmore access Additionally, the sgnal.cun 
Be passed! through o Simple opterinnditor to provide 0 large 
voltage jxolation capubility between the signal source and 
the mumitOring Wut The audin signal can be mugsniined 
over I¢kephone house wire: az = 5 volt peak-to-peak 
digital signal, There could be up 09.5 VACHS of 60.2 
hunt ont thx Jine but the “digital~audiu frequency signal 
Will ati] he rewelved with the correct Mequenuy) 4[s9, 10'S 
uolikely (hat externa! noize induced tote the wires would 
convert 3 2300 M4 mipnel to 2130 Hz Howewer, the 
tmalogous situation for Anulug-to-Dieital Coyiversian 
docan’t fair so well. Whar might bo the chance of 
Inmnymitting a 0.236 VOC sizmit down « S00 foot nial 
iclophone whe and having a digital volingeter.st the other 
end reading 1.256 volta? Probably nut zood. cypecullly 
when the alr conditioner compresior motor stars op. or 
the reffigerator starts up. or well you get the idea Phe 
downside of VI'P bs that each update uke some rime ro 
tr rsd ‘one secoad for gach channel im the case of 
METC! 5 


EI? - Elapsed Time Pulser Module 
The Elapsed Time Pulser (ETP) module provides 3100 
mS pulse output once every N seconds thal the input bs 
active, where N can take on integer values frum | lo 498, 
This module, when commected toa METCON input that 
is configured 65 a totalizing pulse counter, provides an 
elapsed time indicator We units of seciinds or minulys, 


MULRLY - Multiple Relay Board 

Tite Mutiple Relay bord (MULRLY) coutains # 
relays With SVDC coils and 1 form C (SPDT) conmer 
cach. The contacts are sated at 0.50 A wt 125. VAC ur | 
A at 24 VDC and they are available at 3 screw. lype 
terminal block. The relay coils appear atanether term ynal 
block and are paralicled by 1N414# diodes. This hers! 
is fairly universal and could be used in other appilicaricys 
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Surnmary 

TO Auditidrive. he METCON-2 15 a family of boards 
and mvodules far may he weed wn a-varicty of monitoring 
anil contre) applications. The TUC-$2 and 
METCON2PG form Ihocore ofthe system to which you 
mayadd the AOC, VIT. DTP or MULRLY- 


Modems for AO-40 


[The following infiarnnertienn efron TAPR's DSP-SIG. ft 
deserihes varius dethias af decoding telemetry from 
Oveutr 31 Phaye 3D secoltite) 


OSP-12- a good P3D 400 baud TLM raceive 
madem 

Sent Hagoes OZABI. 

Urb Fi Peemus.ons 


{ have upnaslerd 2 reali lie! versiin of the 400 baud 
PSK moderns for (he DSP-12 bo the following URL: 

ftp Fp taprana/dsp/ Man innla/lsp S600 I /dsp- 12 

The modificaton coniits of a chunge to the software 
set thaer ir sods S14 Oytes rather thuw $12 to the listening 
program. a\iae the CRC bytes will deCtransmitied Ws the 
Histone prograin 


‘The ssodified modus lies been tented by Stacey Mills, 
W4SM, ancl be has this ta say abour the moden: 

{ burned the (ie eprurse aed checked out the 400 buud 
PSK devel bate wet S42 byte cepacety. Il works very 
well. . Actually, very, wory well tn Set. doing some teste 
ith sommes (Hl Saud PNAS wove liles that Ehave genorated, 
faving # Cal/lnmtied ekg dene pone, Mut DSP-12 fume 
Ho Ae Well or beter thai any otter modem I huve 
tenet 


The ile gce207 zip comthins those files: 
TEATMF 
CAT NAG Vxocutibte dha romy tit lowolenstol to the 151-12 
GOK BK PROM tray ln the HMROM, Checks: STON 
CORT ~ PROM innge for thot YROM, Choekssi: $5000 
GOP FP PHOS imme forthe PA KOM Checksum: $1900 


Nave fun 


P3D 9600 downlink modem for EVM 
Twgtlas Hine, NATIK 


Goacnadspbellarlantic.nes 


Al wow slimghruunain yu will find a link a PID 
telemetry decoder modem lor the EVM. The file name is 
"p3d.asm!" 

The modem: has a couple of uptions for generating a 
lest OUIpYT signal Ir can “transmit” data it gets from the 
serinl port, or st can repenwedly send of canned message. 
Yiow Gun either connect the EYM 4 vurput and input jacks 
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together, or you can record the output signal and play it 
back Jater. 


If you have successfully used the g3ruh.aum modem 
on Your system, you should not have any trouble figuring 
out how this an¢ works. 


P3D Telemetry on Sound Card 
oils hilfauer, DK SOK 
_sily 4h haueronceronet.de 


Telemetry from AQ-40 has heen successfully decoded 
using just a sountcard and the WPSKDEC program, 
available from wwwamwattrance. ire Follow these 


steps 

= fill out 8 «hort rewisiration fyrm 

» download the software 

© explovle the zipped tile into a folder 

© Qute int 145,898 kHz when the bird sings 

= tuiie sour radio (cvert a seanrter will lead 10 rowults) 
so that the center frequency ofthe BPSK signals reaily 
in the range of 1,200 Hy to 1.600 Hz (SPECTRO- 
GRAM is & grea! help to do this precisely with 
PC/soundeard, look at; www monumen- 
talcom/rshome/gram, html) 

« make # sound clipping (3.000 Hz sampling, ¥. bir 
resolution) as.2 way-file; cameit"P3D, WAY", it will 
overwrile the test file having the sime name 

* Sort (dyubloclick) the proyrarum PSKDEM-EXE 

+ the DOS window will start prompting for the center 
frequency in Hz 

« hit RETURN, and the demodulation will start in- 
stuntly, writing the text automatically ita BIN-File 
“P3D,BIN" 

+ after demodulation, close this window and stant (dob- 
bleclick) Gle TLMDEC.EXE to automatically con- 
vert the BIN-lile into eusy-to-read telemetry text 

Although sounding a bit cainplicated, it seems to be 
fool-proof for it worked just at the very first attempt on 
my PC. With nothing ore than a handheld scanner und 
a laptop it’s great to demonstrute amuteur radio's 
sigte-of-the-art, The guys from AMSAT-France sre 
working oan Windows & Linus version - kecp tuied. 


The WPSKDEC software is available at 
www. cer jussieu.ft/physto/amsat-france/indcx, him 
or 

rackoon.thomson-csf.fr/amsatf, bum 
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PSD Soundcard Decoder 
Nino Porcine, IZEBLY 
porcino@isysonlincit 


I've released a soundcard-brsod decoder for the P3D 
(AO-40) satellite telemetry. [t runs under WindX and is 
available at: 


Dilpu/z8bly.sysunline.it 


Soundcard Software P3D Telemetry Decoder 
Thomay Baller 
wilerRifececibech. 


Here's my version Of n suutideard software P3D 
demodulator. It is open source, multiplatform (Linux, 
Spure Solaris, Win32 with DirectX), uses MMX if 
available, and requires my tunlay (ihe center frequency 
ean be anywhere henveen 1 2kHyx and 2kT1z)_ 


hin} ww ile cc.cthe efe-suilertham/p3d/ 


Inside the Kenwood TM-D700 Data Radio 


Stephen H, Solth, WARLME 
WASLM Fifa coy 


Th you huve ever wondered how Kenwood crams all 
that functionality into the TM-1D70), heres your chance 
to seewhur’s inside the box. Look mine apart, shot some 
closeup pictures, and pus them Wp on my website. 


bntp://members.wol.com/wa8imt/ham/index.hone' 
MD700pics 

1 was astounded to sve that the eutire radio is built on 
a single PCB combining the analog RF, audio, digital and 
synthesizer blocks, There is no segrewation of analog and 
digita) into separate modules ot shield cans like any other 
radio | have seen, 


TAPR Director Roles 


To help better manage TAR, the Board members buve 
agreed to each take on responsiblity fur ong aspect of the 
orgunization's optrations, We expert that these roles and 
responsibilitics will change as we yein ¢xperience, but 
here are the current ussienmients; 

Manufacturing Director: Jobn Koster, W9POD 

The Manufacturing Diroctor hus responsibility for 
production of TAPR hits, THe works closely with the 
Project Director to ensure thar kits are designed for 
manufectarability and lowest cost, and is TAPR's point 
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Af contact with 'C board munufucturers, metal 
fabricatins, et, The Manniteniring Directir tversces the 
volunteer(*) who do TAPR's kining 


Marketing Dirvetar: Doug Mckinney, KOSRL 

TAPR needs ty keep ite name, avid its projects, on Ino 
of the Nam Community, The Marketing Director & 
Tesponsible Mr ensuring Onut we ger news leases, 
interviews, and articles published! in the ham press. The 
Board will cstablish goals (or the number of article and 
prekt release placcitients por year, and the Murketing 
Direeturwill he resporisiblo wo meet haw The Murketi 
Director willalso be in chargeof LAPILadveriamng, 
Awl Ware with the Moyobortiip Divcoror te attract and 
rerabs Mew enemhers 


Membership Dircetor: Steve Dimse, KANG 

The Mentheship Direutir is primuniy responsible for 
growing ourinenibership to the oul thet the Board sets 
He will Work closely wilh the Murketing Direstor to 
accomplish thie “The Membership Nirectur should also 
moonitor the “pulse” of the menvheraiip ane, hygedtner with 
the resident, serves acs liaison (0 die Niard for member 
isshes. 


Newsletter Dircetor: Hob Iansen, NLGDE 

The Newsletter Direulurts respunsible for the oditonal 
conrent.and production of TAPR"« quarterly newsletter, 
the Mucdher Starter Rewister- 


Project Director: Steve Bible, N7IIER 

The Pryject Mirestir hux overall responsibility Zor (he 
devalopment of TAPR kitn and other hantware-orented 
projects. He supports the Pruyect Munugers assigned in 
each project, and works with the Munufuc Director 
10 endure (hal KIL Walt he produged eeonimigally. 


SIG Director; Open 

The SIG Director has responsiblity for LAK mailing 
lists dnd iy the contact point for the various list 
administrators. He keeps tubs on the TAPR online 
COmiurtity, 
Web Direetor: Open 

The Web Direstor js responsible for TAPR's online 
presence. THe manages the TAPR webmaster and is the 
primary Hasion with TAPR's system administration, 


Publications Director: Open (temporarily, Greg 
Jones WDSIVE assisting) 

The Publications Direcior is reponsible for the 
development, praluction, ard qin conjunction with the 
Marketing Director) marketing of TAPR books and 
software prodiies other than ths ASR, 
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TAPR Appoints New Directors. Secretary 


Steve Swol\, NGM, and Byon Garrabeaet, N6BO, 
haye Deen appointed tothe APR Board of Directors, and 
Guy Story, RESGO, his been appointed the 
weantkolie’é Sevrelury. 

Steve Stroh ma long time mémbepor TAPR. Me lives 
lo Woodloville, Woshington, d abiibof Seattle, where 
he [s a member of the tuger Sound Amarcur Radio 
TCPAP Group (aleo known 05 WeiNFT, Ihe Washington 
Expenmenter's TCP/IP Group) wml MicrolTAMs, the 
Micrsoh Amateur Rulis Chul Seya's majir interest, 
m Amuteur Radio dre dizital niodés and advanced 
wieless networking. Steve has becn the manager of 
TAPR's "NetSig™ spoeial intsrost group forseveral yeers, 
und hug also been wctive in TAPR’§ spread spectrum $16. 


Steve was recently named Digital Editor for CQ 
Amuteur Reuliiy Mugatine ain writes CQ’s monthly 
Nigiial Wilkes colunin. Professionally. he is a full-time 
tre nt Teclioloky Writer, focusing on Broadband 
Wireless Limemet Access 


Steve will fill he reniainiiig Bosrd term of Greg Jones, 
WDSIVD, who previously anounced his desire to resign 
Trot his TAPE, offices after niaoy years of emice, 


Byon Garrabram haz boen active in packet radio end 
transmitier bunting Sines he wes ticenssd in 1990. He 
served a8 Ihc Dixy Qommunications Officer Mir Orange 
Cuunty FACES tor $ yearn. anaiitaining the group's 
packet BBS, and orguniving digital communication 
URETeISeS Using patkel wecmipe-pasing sofevare he 
crewed. 

Th 199%, Byon hegaw actively Working with FAPR as 
a member Of the PIC-E design towns, and published the 
firmularé Used In the PIC-E. He has also given 
presentations at the Jast three Digitel Communication 
Confercaces on PIC programming. Byon has created 
several PIC-based amateur malin devices, inchiding the 
GST-1 and GST-2, which allow GPSS to be used with 
APRS, the TinyTrak, an luexpensive INC replacement 
forun APRS tracker, and PieCon, a transmitter controller 
for T-Huntine. He sells these devices as kits. ftom his 
home business, Byonics, He fives in Las Veyus, Nevada, 
with bis wife, Lars. KDGAYO, and three children and 
works as a computer game prognummer for Westwood 
Studios. 

Byon will fill the remuining Bowed tern of Barry 
McLamon, VE3JF, who served TAPR as a Director and 
volunteer for many yee TAPR will miss Bary's 
technical knowledge and wue ham spint. 


Guy Suy was tirst Ucensed in 1994 anil hus been ant 
ective packet radio wser since hix first iluy as atham, He 
operated a TCP crating using INOS beliire hecomllig 
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active in APRS inesely 2097, when he also joined TAPR. 
As2 TAPR member, hie has been actively involved im the 
Organisation's APRS ww) spread spectrum actieitics, 
Guy i abo diz APRS Chuzntan and repesier control 
uperafor for the Denton County Amareur Radio 
Association and is aA assistant eroergeiy Sooribnutur for 
Denton County ALES. 


Guy lives in Denton, Texas and is an Rlectronlos 
Tevhnivian i) the ance of EMC/EMI compliance for 
dnterphase Corporation in Tallas_ 


Guy lukes over as Srereray From Bob Hagen, 
NIGDE, who continues.as a Dirostorandas Xdiror of the 


Pucket Stans Register, TAP R's quarterly journal, 


Nominations Sought for TAPR Board of 
Directors 


Tucson Anmtéar Packet Radio bs incomnratad io the 
Sue of Arona as enon-profit sefentific und education! 
dustilution, dt ts reengnized by the IRS as 5 S0M(c)3 
tac exempt organisation for these sume purposes. TAPR 
is governed by & Dmember Gourd pf Directors. Each 
Member of thy Boar serves a three year rem, Every bear 
\hree posilions wre up for election, 

Board In¢mbers ae cxpestedl te attend wo Board 
meeligs cach year held in conjuction with the Daytorr 
Tamvention dnd the ARRL and TAPR Digits} 
Communiewiwns Conference They purverpate in the 
decision making process aed prove gaidance 10 the 
feTiotts They recive no ply aud cramt defray moni if 
heft own expenses to attend mectings Board mombern 
should be prepared to be active in the continuing Aaurd 
delidesations, which are conducted sjsu private mailing 
lise on Tae Interact, Active parlicrpation in TAPR 
activities by Board members is. imporant i the 
furtherance of the objectives of TAPR. The wflicers of 
TAPR ure elected by the members of the Board at the 
annyal Roald of Directors meeting 


The current members of the Buard of Directors and the 
expiration dates of their terms are: 
*obn Ackermann, N@UR 2001 President 


Doug McKinney, KCIRL 2004 
rrabrant, N6BG 62004. 

N7HER 2002 Vice President 

2002 
N 2002 «PSR Editor 

Stove Stroh, NOGNI 2003 
John Koster, W9DDD 2003 
Me! Whitten, KOPFX 2003 


Nominations are now open for seats expiring in 2001 
(marked with an asterisk). 


To place a person in nomination, please remember that 
he or she must be 2 member of TAPR. Confirm that the 
Individusl is willing to Have their name placed in 
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AOMMOM ION, Send thal peri’ s wee (oe VOUT Own i yon 
wish to nomiloate yourxell) along with your call and their 
call, telephone mumbere, mailing address, and Lorere! 
address. The person nominated sliould submit & short 
biographical sketeli 10 be published slong with the halloe 


Normnaijous aml biographies aketglies should be 
submitted tothe TAPR office no luterthan Apml 15, 200), 


Responisitilition ot 9 board weiibor elude) 

1) Attendance at bods bound nieeungs euch year, 

2) Reaulay panicipation with the continunus session of 
the board (currently held aver the Internet). Lypicatly this 
requircs » minimum of 3 hour 2 week, although 
Gometiqnes nueh mice eS required diviny avtive board 
discussions, 

3) Danleipalion with TAPR projects as vohimicered. 
Board avembers, while nut requinst, are involved with 
various project oiageitient, ongoing organization 
andor superviston/liuisol postions. Active board 
Participation with various projects makemony of the most 
important projeely and tasks podsibic, Byard members 
are expected to tukean acuve pare ls TAPR insome finn. 


All Somiinated members will beplaced on the ballot 
and the highest vote receivers will be placed in the open 
Tound positivns. Al) dircuiies shall serve for 4 teen of 
three years, 


TAPR Board of Directors Meeting Minutes 
9/22/00 Orfando, Fi 


Bourl Members Present; Geae Jones, WOSLVD Jahn 
Agkerman), N3UR_ Vico President Me? Whitten, KOPEX 
John Kester, WODDD Bob Tianson, NIGDE, Secretary 
Steve Biblg, N7NPR Doug MeKinney- KCSRE, Steve 
Dimse, KSHG 


Not Present: Barry McLarnon, VE3JF Jim Necly, 
WASLHS, Treasurer 


Election of Officers 
The following wero elected for ane year terms: 
President; John Ackermann 
Vice President: Steve Bible 
Sccremry: Boh Hansen 
Treasurer: Sim Neely 


Reports 
Treasurer 
The Trewsurer’s report wus posted online prior to the 
meeting, The report was accepted 
PSR 


Bob stated his intention of resigning as PSR editor 
“sometinie in the year 2041.* 
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fapr.org 
Greg reported on the heed ty upgrade the Web sorver 
syilem. The Board authorized up co $2500 he spent to 
uperads the secure server for jpronge 


Project Reports 


55 Radio : 
Problems conte uw) plague thik project, especially 
with the digital board, Fred Petrenbuom, KE8TQ, is the 
TOW project manager. There ts concern ubout continuing 
Jo get devolopmorie time fio some of the Rey your 
members. 


Doug McKinney raised she need to better document 
TAPR'S projeet development process betrer, He 
‘volunteered to put together a proponul, 


Ramin 
This device displays APRS dats on a sctollable LCD 
display. Steve Brigg is now Working on version 3. No 
Bourd ueGion required at this time, may need support torer 
when the project is remy 10 berumed inw a product 


Vocoder 
Charles Brain, G4GUO, is working on a new version 
of the Voice Encodw, For additional information vse 
www.chbrindirconco.uk/dyhf. html, John Koster és the 
pmiject munayer, 


CFA Version 2 
Another version of the Compact Blash Adapter ik being 
developed which suppoits Type 2 PC cords (which ure 
available in larger sizes, up to} Gigabyte), und has ther 
sinall improvements. 


TUC-S2 / MetCon-2 
Ducuirmentition still needs to be finished. 


T-238 
Vhis is s mint weather station using Dallas 
Semiconduoror 1-wire sensors, Unfortunately, the Dallas 
l-wire wenther station 1s no longer available. However, 
there is still some interest in the kivand it was devises) to 
make # limited production run (maybe 50 kits). 


Easy Track - Rotor Controller 

This kit is not just for satellites, but con be used for 
Applications such as bulloon tracking. The rotor interface 
und hardware wre corplete. Steve Bible is ciurently 
working on the softwarc. Some of the difficulties 
encountered inclide accurate molor control, differences 
in the interface for different radios, und the & memury 
limit of the chip User 
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Fackat Status Rogister 


The mearory linnt was being approsched because of 
the desire to include the protocols formuny different radio 
(seriul) Mlerfudes, A piinnible future priyect would he 
develop u Radio Protcol Interliee Chip which could 
wanslate any radio protocol to a smandardized interface. 
Application devices auld (hen just used [he standardized 
interface. 


DAP 
Thisis an all-mude Z-myler transceiver using ¢ DSP TF. 
It was developed by Rob Larkin and desenbed last year 
m OST. Steve Bible has developed a divlog with Boh and 
in creuling documentation for uking the hardware in 
different applications, Steve wil! tuvestigate the 
possibility of tuming this into « TAPR kit, 


After discussion of the DSP+10 und other projects, it 
way cleur that the intlusiry (renal wf wuying mare surface 
THULE Companents Wild puke i yore difficult to 
predluce kily Ghat cum he uixeribled by 2eiateurs, Another 
kit idea brought up was some kind of casy surfacc mount 
Ait that could be used for [camming proper surface mount 
construction techniques. 


Publications 
The new DCC CDs are'now available. 


Greg is heginning wy sean Hid PSAs Gr the newslener 
CD wet. 


The TCPUP book will be delayea until after Greg 
completes his dravertation. 


Regulatory Isaues 


UAVB and NPRM 98-155 
The FCC mindset of ftaqyoney band allocations is 
counter @ the concep of Ultra-WVide Banil transminsion 
systems, Duane Hendrick agrees wilh the comments of 
the ARRL on the NPRM; recummiends that APR docs 
not need ly fle any conunents 


RM-9949 
This is the ARRD proposal y upgrade n segment of 2.4 
Fee ffom secondary 10. primary starus for Amateur 
10, 


Multi-Use Radio Service (MURS) 

The FCC hus created a new unlicensed service (Part 95, 
Subpart J) around 150 MHz The maximum power output 
ie 2 wans, but ghere are nu modulation or content 
restrictions. Mare mformation 1s available at 
WWW, provide neL“pese iyurshome.him. What 
implications docs this have for hany radio? 
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Misc. Old Business 
Doug is stil cvaluuting Essy-PC schemate capture aut 
PCB sdfayare. 


AVES Working Group - The specification hus finally 
bcen upproved. The working group ix recruiting some 
dew membel 0) replace those whe have left 


New Business 


SDR fou) Map 

Steve Bible gave his view of the fume of radio: 
Softwure Defined Radios (SDK). Itis the convergence af” 
the technologies of DSP. FPGA, higher speeds, ete. Ho 
showed off his DSP-10 and talked about how hums could 
eusily develop this new technology. In oriler ter make jt 
peesible, all the steps need to be documented so that they 
ean be integrated together and people cun build on cach 
other's work 


Organization Roles 
Joho Ackermann expressed his desire 4) betior define 
spevific roles and responsibilities in the organization. und 
the need for individual Board members uy represent euch 
mle to the Board. (The roles would be things Jike: 
membership, marketing, publications, etc.) John will 
geoennc « list of roles and gost iy the on-lihe seest0n. 


Submitted January 2, 2001, Bob Hanxen, Secretary 


TAPR Board of Directors Online Meeting 
Minutes - Quarter 2, 2000 


[The TAPR Reant or Diveotors holds a continuous meel~ 
ing on 2 private mailing Har, Thin it a summary of the 
disenssions in that forum) 


Financials 

The summarized financial statements as of the end of 
1990 were reviewed, According «) Jim Neely, Treasurer: 
ie eyman’s terns, TAPR showed 2 $25,MKh net gain for 
the yeur, Cash louks good, so whatever we're doing, it's 
working pretty well 


Jini blso agreed to continue as TAPR’s weasurer. Whe 
board also expressed the desire to becanic more Familiar 
with both the financial iransactions of the organization as 
well as the office opcrations, A meeting is to be scheduled 
with Jina and One armore Board members (powably at the 
DCC). 


TNC-2 License 
Deve Summer asked whether APR might be uble wo 


amake » limited Hisense for TNCs available to TRAC, the 


atipnal amateur radio orgunizanon in Turkey. 
The major points brought up included+ 
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= TAPR doen’: have the source code, 

+ TAPR no longer has electronic copies of the artwork 
or documentation. 

* The design is old and sumo of the pans are ohsuiete. 

+ Te was not Clear wht it is dhey really war, 

* Passible irmport resmictions to Turkey. 


SS Radio Group Buy Possibility 

An offi of 20 surplus duta endieos was made, From past 
experience with the manufsctner, it was felt thar the 
quality of the tadio was low anil not Worth the cost. 


PIC KISS TNC 

John Hanke expressed Lnterest in having TAPR sell 3 
PIC bised KISS TNC that he has developed, Some 
general discussion dl kit pncing inedels occurred and it 
was decided that a Memorandum of Understanding 
(MOU) needed t be developed with Jahn regarding this 
kit. 


Miscellaneous 

. inn Ghgcunaions in preparation for Dayton were 

> |: was noted that the aniprare dontain had expireil 
due to lack of payment of the fee to Network Solu- 
tons, Greg Jones to follow up with Bdale Garbee. 

* It wan suggostell th look at www, hearme.cofy/pnad- 
ucts/vorcecrearor/ ux a possible nrecthod. ti hold mnter- 
aclive Board mecting# or other discussion eroups, 
Doug MoKinhey plans to lavestivate this further. 

* Some web site upilates being donc by Greg Jones. 

* TAC-2 kit sales and Ipplattaesbatsh invemory were 
discussed, A nw) Of 25 kits is planned. 

+ The need 10 get someone 10 do addiriunal updates to 
the web vite was brought up. 


Submitted December 31, 2000, Bob Hansen, Seere- 
tary. 


TAPR Board of Directors Online Meeting 
Minutes for Quarter 3, 2000 


{The TAPR Boar or Directors holds a continuous meet- 
ing’ on @ private mailing fist, This és a summary of due 
discussions in that forum.) 


Preparation of KISS TNC MOU 

A Mcmorandom of Understanding (MOU) was 
prepasod ly handle sales of the PIC-based KISS TNC 
developed by John Hansen. ‘he main issues discussed 
were: 

* Selling vs, purchase price 

* xi) conditions 

© quantity commiuncnt 

* prodvct mac 
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* tincly resolution imaime for publican in OST 


Pharos iGPS160 

Doug McKinney is using the Pharos (GPS-180 OPS 
engine io bis business and oflered ro soll ynits to TAPR 
ata discount to the regular single quantity price, Taveng 
TAM, sell these to interested hams would increase his 
prucbase quantity and allow hins to providethem to TAPR 
at the discount rate 


Koster moved Chat we dccept the affer and move 
forward. 


There was no aecond or further ciacussion, 


Minutes 

The Board on-line minutes from Quarter 1 and fron 
the HomVenbon were postal, Ackemidad moved |i 
accept the O1 and Hamventimn Secretary's report ux 
submitted Seconded by Bible Motion was yianimously 
accepted. - 


Financlal Statements 

The Jur Anancia) statements were posted by Jim 
Neely. He notes we xpent $8350 more than we took in 
during ine, but that the yeal tp date Inks good, 


There was # question om about wr uccount listed as 
EQUIPMENT-FLORIDA, This i really tho equipment 
aud inventory now in Oklahoma, but the account name 
Was Never updated, 


TAPR Credit Card 

There wes a request hy the DCC organizers to have 
neces to the TAPR credit oard to make jt casiet ww handle 
oe expenses while planning and running the 


There sno TAPR creditcard, Dorothy has a card which 
is basicly ised fur offices oxpenses (perty odsh) and 
ordering parts. The only other mayor purchase we put or 
the card cach year is the DOC hotel costar the end of the 
Sonferener. When weelose the contract oa the titel, Gres 
reviews the contract, signa it, den calls the hotel and 
provides the credit card intonation. 

For people athor than inventory and oftice 
cquipment/sofware/supplicy (hé amounts uré small 
enqught and jnirequeat enough to ask for people uy submit 
reinibursement sheets. Allowing severil peuple access to 
ee card would ales make it more difficult ww reconcile 

's. 


APRS Working Group Status 

Ackermann expressed his lrustewtion with the lack of 
progiess of the APRS Worting Citoup in approving the 
latest protocol specification. Some discussinn occured on 
whal PAPR could dé to cxperiite the progess, 
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Piiphet Status Aiagrster 


Eventually, Hoth tye quirum and 4 swpermajority of the 
Working Group approved the version | 0.1 specification 
document, 30 to further dction was required other than t 
publish the specification 


SIG Mailing Lists 
Ackennann foreanded 3 trom Stan Horvepa, 
administrator ol the APRS SIG and the APRSSPEC SIG, 


dt said that there have boona lit of long, esoteric threads 
on APRS SIG related fo the APRS protocal und the inner 
Workings of the system thal have left che majority of SIG 
members exaspormtel Since tho mexsuge throads fre 
on-tpie (Le, APRS), there is little he can do to syuush 
them. But, he fears that the SIG will loge its value to the 
avenge Wer IC thé prescot trend continues, 


‘To alleyiute the problem, Stan proposed to: 


1 Change the scope ofthe APRSSPEC SIG. Instead of 
justdisenasing APRS SPEC (sues, would beu forum 
for ALL protwwal issues nad diveudsions conceming 
the jnmer workings ol the APRS gyatemt. 


2. Change the scope of APRS 51G to ban the discussion 
of prutocel issues and focus more «mn user topics. 


3, Ifthe SIC) members don't gor the message. to beyin: 
moderting the AIRS SIG. 


Ackermann responded that Star's proposal lwoked 
sound and suggested phat he ald discyss the issue with 
Steve Dine 


Anothes concen was qalted on the lists regarding 
spun 


"Why enn'c ihe mailing Tit hlociang messages from 
eulomiiled aysternmspanm/other mailing lisis? and ifitisa 
subscribed mail addrexs, thy Ten't Lyris double 
checking?" 

Govt question. The auswer ix thaethis question has 
come ip seveial times Lo the poet, sadafier debating it, 
we've ulways ended up oping for an open list hecausc of 
the haaslés of the closed Fist Trmiat 


The problern wath # eloved list 13 (hal many folks post 
from sddeuskes thar are diMereny (rons their subscribed 
wires (this dvean'( nevessanly mean two yeparate 
ACCUUNTE — Thany complex email onvirounents shaw 3 
“Brom! addresx that's different thun the subscribed 
sukiress) Por those people, aeuhserivers only muy post" 
puliey ctuses probleres. Anil, dedling with those 
problems bes *bie* burden on the lsradminiaator. On 
srnutt Nats, this isn't o big deal hur aprssig has Something 
like }600 aubyenbers and that changes the equatian. 


Se, cur view has boop shut the (retutively few) ypant 
messdges thal pet dirvugh isan sccepible price to pay 
for avoiding these problema. Lt trer="s a strong feeling 
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that Uungs shewld cfiangc, wel ceridinly commder& Te 

| be honest, one Factor in the decision will be whether the 
list moderators are Willing In Undertake the eeuy work 
this would eticail, 


Sottware Defined Radioa 

Steve Bible submitted u leagthy messuge sharing his 
thoughts about Suliware Defined Rudios (SOR). He 
basicly feels that SDR ik an exoiting approach With many 
pessihiliti¢s for amateur involvement. Que is (hut many 
tech savvy people wre computor Wye hur RF {5 i¢ foreign 
concept (6 them. This type of renee opens up the work of 
ration to) Computer types. So instead ot devigning and 
buiidiug 4 demadulator in ransistors and MMICS, hedoes 
@ in softwure, Second, this mireduces RF to those wha 
are tnimidated by it, Third, have’ s where weoan draw RE 
caperenced types iniu the digival world, 


Laat year the Rep, Oct, and Nov 1999 QST. diese 
Wee 3 series of articles entitled “The DSP-10 As 
All-Mode 2-Meter Transeciver? Using a DSP IF and 
PC-Convollad Front Panst" hy Bob Lersin, WIPUA. 
Bub*s DSP-10 ix ew SDM by any other deserimion, 


Steve twid n0 specific propuwils to Ihe Board He 
wanted to inmoduce the subject usd oer TAPR"s sunport 
Of thes comoopt. Several positive responses {rune the Board 
were cobmitted, und Steve was encouraped to pursue this 
further. 

Steve Inter contacted Boh Larkin, ihe desgner af the 
DSP-10, on the possibility of having TAVE produce a kit 
hosed on the DSP-10, Bob way quite exeited at this 
Suggestion, and Steve will continue to pursyy this, 


NADSD 

Whut about the NADSD? | itdakewe either neod 1 
have someone 1a keep it current, or close it down, Frank 
-Agnilur, NSSSH, managed the NADSD likts for FAPR,1 
Suspect Uys Whatever made him too busy iw handle the 
TPRS database probably also had the same impact inthe 
NADSD. 


The problem is the project is dependent on the input of 
a lovof individual groups, and J suspect fow of them are 
updiling the ray information (any why lO chock?). 
Withour 4 dedicated Sst of inpuls, thane doesn't scony iti 
be much point. 


Life After Greg 
Notes fron) working stssion of M1820) meanting 
re-assignmient of taxks formerly done hy Cireg Jones: 
+ Web page maintojtance 
Steve Dinise with help from Steve Bible. 
* Reoonl DOC ayitio and eneode as MP3 
Greg will hundic uni! DCC with Dayg as hackup 
«© Miiling list areninistration (for new [ists) 
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Tytis and Loe Ziezenhals 
* CD-ROM Generation 
Greg will continuc lor now, 
An qulynatie dupticating nichine costs $8000 
+ PSR articles - 
Bob will send weekly reenindces for PSR deadlines. 
+ Look and Teel for Documentation 
This includey kits, flyers, product sheets, and books. 
Steve Bible will convert ty Word templates for use by 
document. creators. 
* Office support and manuwenent 
We need. (0 do 9 brainy duinp Greg. Olice is running 
on its own for mv. 
* Darabase edininisireliin (Membership database and 
Point of Sale system) 
Gree will cononue for mow 
© Project Manuzen\iuit 
Steve Bible 
* Peas ordering / Inventory control 
Smeve Bible and Joe Nesavirz 
+ DCC ovenayht 
fina Stroh aud Sheila Bible 
Steve Stroh: ARRI. Hazon, witkshops, speakers, PR, 
maitings, agenda single paint of contact 
* Product ling temiger (shut sells) 
Steve Bible 


Invontory 

We tilked ar Dayton about Joe selling off the surplus 
inventory ( make roorn for fiture stuff. [think Steve B 
wae working with him on that, 


Kits and Products. 


‘Y-238 Kits Sold out 

The TAPR T2948 Kus dre sold out ‘That's HA) dats 
wold in S weeks, Not bad. But the discoatinuing of the 
Dallax Semiconductor Weather Station bit the kit hard. 
Withoot 4oweather sation to hook up to it, 1 doubt sales 
Will continue und thik 'vedocided forthe moment norte 
make any mote kits, There is sumer rat the Weather 
Station will resurface. If 4 we'll bring the T-23¥ back 
when the demand renimx 


Obsolote Kits 

The board should think about removing the following 
kits Joo) production and plicing them into the old kits 
column -- we elther have very few kits left or are out 
unally, Sareone should check with Dorothy to see what 
we have instock und with Joc hy see what he might be 
able t) kit from aut? hy has, 

« EVM-RI 

+ MIC-Eneoder 

© DIGS (he old one) not xure whit the sansofthe one 

for ie M-101 We vetthene from Doug. 
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* PK-232 DISC Hesder 

* 9600b modem — i think we have like 1U boards 
TefLosy can do 10 roore kits aller that] don't think it 
would be worth the effort to run unother hoard run. 1 
was hoping we would have a FPGA design going by 
now, 

» JK SRAM Uperad2 — Maybe Jolua can look ar the 
Vist T handel him at the DCC m see if we eved sold 
any of these. 

© AN-93 (this lat never got completed — it ix close bul 
never found someone to finish the checkout and ge! 
the kils whipped —- we have like 100 kits with minor 
fixes to the does that ic required) I sental) the parts 
back 10 Joc to be put back mto inventory. We have! 
think 90 oders for it and = Icrtcr probably necds to ge 
ful 1 fhose Saying that we are nor doing the kit now 
and probably wit in a pill certificate or something 
With the emergence of Soundcardy and Softeyare Unie 
Kits really pet of the running — 


bec 

Various discuesions were held in preparation for the 
BCC in Orlando. After the DCO, suggestions und 
comments were collected for future Improvements 


Possible Seminars: 
+ How to make a CB (ala ExpressPOB ieens) 
+ SMT Soldering Sesninar 
» DSP Intro Serninar 
+ Ubra Wide Band (WR) 
4 SDR 
AAPRS Seminar - Make it all doy Friday, Most APRS 
papers submiiled lo the DCC should be presented on 
Friday, Pick anil chonse some for Sorurday, 
* Consduct the membership niccting differently. 


Greg Jones Resignation 

T gues Tl make this my officin! Kepmng down 
Message --} 1’ be around to belp hutmy level of'visibiliry 
needs bo he reduced to zero in order lv allow you guys ta 
mala TAPR into what you think itmeeds to be now, I had 
my chance dad got us to the point (0 give you guys a lor 
more flexibility then T had when I took over. As you all 
know wheo I took over we had almost no membership 
hud no carh flow, had to move and restruchire the 
buniness side of things, and work with tio real cash in the 
hunk, What we had wasu few volunteers willing « work, 
Sumetinne that is all ® takes lloperully you can lake the 
orgarération a little further down the road und hand it off 
te someyne else That is sbour afl we are responsible t 
do. 


TAPR Name 


Some discussion wes held oo officially changing the 
name of the organizanon jo TAPR, Ine. in order io move 
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es away from having to explain Tueson (und even Packet, 
since we're bmader than thar), 

Thar is what Gicg has been doing informally for 
sometime now, A lot of the snuff’ that gocs out is just 
“FAPR, We ure hated in 3 lovof the accounts we do have 
for purts us just TAPR. 

The TAPR name bs & tradmvn, hut shortening it to 
“TAPR, Inte." Was how seen ux more appropriate, 
reflecting our cfform in the digital world we are in the 
middle of Thy questiun was raised Of what impact this 
would have feyully and ons iret? such 4s printed materials, 
chocka, etc. 

Submitted January 1, 2001; Boh Hansen, TAPR See- 
retary 


TAPR Board of Directors Online Meeting 
Minutes Summary for Quarter 4, 2000 


Phe TAPR Raard ne Diresors Agids 2 continnons meet 
Jag on a petvate mailing fist Tus ts @ summary of the 
xcuvviuny in thar forums 


Financial Statement» 
Financial statements fir Augast, October, and 
November were poxtel w the list and reviewed. 


North American Digital System Directory 

The hoard discussed the xtatus of the NASD. Since 
theve is no Oe Malutaining it, and input is spotty, il was 
revortunended to leave iL on the web page, bul post a 
Nitice that some of the Juju may be out of date. 


Director Roles 
John Ackerman proposed Unat the diroctors tke on 

formal responsibility for specifig subject areas. The 
Auyyested arcas included: 

+ Menibership Director 

& Murketing Director 
Project Director 
Manufacturing Director 
Publications Director 
PSR Diroctor 
Web Director 
SiG Director 


New Directors 

Discussion» were held om wher {) appoint to director 
positions vacated by Greg Jones and Barry Mcl amon. 

Hon: is Barry's resigrestinnr sidtemient: 

L juxt want to say that it hus been a 2enuine pleasurc to 
be involved with the Doord of PAB. one of the very few 
organizations (or shuld | say the onty organization?) in 
the hubby that has esuped die map of hecoming a stodgy 


ee wwe 
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sel-perpenssting bureaucracy. ! regret that my interest ig 
packet radio maticrs has waned in recent years, and can't 
justify occupying a hoard position when I'm not prepared 
10 do» reasonable share of the work that needs to be done. 
Hopefully, the board can use the remaining year of my 
term to allow some “new blood" fo wet involved and make 
a convibution, 


Needlessto say, | intend to remain a TAPR member (in 
god standing smce 1985), and 1"! continue to lurk on the 
periphery who knows, | my even jump into a project 
ar nvo aT som point Ln the meantime, Phave nn a 
advice to dispense. TAVR's strength has always been 
core of do*ers on the boaril (with Grog in 4 class by 
himself, of course!), and that's as healthy és ever ~ 90. 
kecep on do’lat 


Happy holidays tn all, 
Barry 


DCC and Dayton Activitles - 
Grey provided a brain lunip ofissvesrelited to inning 
the DOC and the events wt Dayton 


TCP/P Book 
The boerd discussed the current disposition of the 
TCP/IP hook and ehyut the best way go disnihute ir 


Digital Voloe 
Some discussion of digital voice in general, ail the 
vocoder project in particular were held. The consensus is 


it's tow early for setting standards. 


Web Pages 

Greg provided some advice un how the web pages are 
structured and the best ways Wy update them 
Submitted February 17, 2001; Bob Hansen, TAPR 
Secretary 


ARRL and TAPR Digital Communications 
Oran OrWy PxOPROGEED None AUprOnE TR! 


The Digital Communications Conference and the 
Computer Networking Conference proceedings ars now 
available on CD-ROM The reason is simple, the supply 


Disk 1 - Proceedings #1 + 10 

This CD incluiles the conference proceeilings saved in 
er maga PDF formu! dnd ¢an he searched or 
prin 


Price: $33.00 includes eyailable procesdings in print. 

10th Computer Netwarking Conference 1991 

%ih Computer Networking Conference 1990 

Sth Computes Networkhig Conference 1989 

Teh Computer Networking Conference 1983 

6th Computer Networking Conference 1987 

$ch Cunipuner Networking Conference 1986 

ist-th Computer Networkiny Conference 1981-1985 


Disk 2- Proceedings #11-16 

This CD incliiles the conference proceedings saved in 
Adohe Acrobat PDF format and can be searched or 
printed. Audio and oVechewls from cach conference are 
included as available, Audio from the conferences arc 
Pitsented in RealAudio femar, 


Price:$33,0 includes available proceedings in print. 


16th Computer Networkine Canference 1997 
(CD contains Cowforence Audio) 
15th Computer Nenworking Conference 1996 
(CD contains Conference Audio) 
14th Computer Networking Conference 1995 
13th Computer Networking Conference 1994 
12th Computer Networking Conférence 1993 
Ni Computer Networking Conference 1992 


Disk 3 - Proceedings #17- 19 

This CD includes the conference proceedings saved in 
Adobe Acrobat PDF furmat end gan be searched or 
printed, Auilio and overheads [rom cach conference are 
included as ayaileble. Audio from the conferences are 
presented in RealAudio format. 


Price; $33.00 CD-1LOM only. 
Price: $50.00 includes available proceedings in print. 
19th Digital Communications Conference 2000 


of printed versions of these older proceedings ure running (CD contains Conference Audio) 

out, We wanted in oiake sure these proceedings and TBth Digital Communications Conference 1999 
others will stil) be available once the printed yersions (CD contains Conference Audio) 

were gone. The proceedings have beenconvertediaPDF | 17th Digital Communications Conference 1998 

and are scarchable as well as printable There are currently (CD contains Conterence Audio) 

3 discs avuilable. 
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TAPR 900MHZ FHSS Radio Design 
Update 


Frei Peerenboqun, keRiq 
January 28, 2001 


After all has been tossed about in this project it 
sccms that the principal players out there, i,¢, the guys 
doing the work, are deing a bang up job. Iris taking 
software hacking, hardware hackiog and a lotof primo 
time away from the other aspects of the hobby to get 
things to this stage. | am hopeful that we will be able 
to get more frequent updates out to the web page 90 
thar all of you can follow progress closer. 


Digital board status 

After much head scratching, software musyaging 
and burdware haoimering, the crew reports that it is 
Finully starting to see a glimmer of light ut the end of 
the tunnel To this date they have the following 


accomplished: 
1_ Ethernet interface is working. 
2, The Serial interface is working, Educated guesses point to the matching network on the 
3, Download of FPGA appears good. output uzwin for this problem, 
4. ‘The SDSI version 7.4 tools have their problems fixed 4 . A L 
snd ure working, ‘The mixer/down-convorter is not producing an 85 MHz 


HTTP f joni IF output. The LO signals ure pood; the RF signals are 
3 RTF DOES ODOR low due to the LNA problem mentioned carlier. 
Tenens Peas waved pr tte wil need pape One other bright picture here is that the TX VQ 


1, The total DC current draw of the operuting board. | modulator has very good carricr balance without null 
2. Fully wring out the FPGA. adjusument, running heltér than the -70 BC measurement 
3, Check out the D-A converter hase-band data ourput | limit. 

4, Check out the A-D converter base-band data 


input, 
& Run the Harris demodulator through its paces. 


Cheek outihe two sereen shots that Tom MeDermott [i 
has provided to get a preview of what things will look 
like. There haye been many software fixes and 
programming changes made by Tom in this endeavor} 


coming to fruition with this progress report. 


RF board status L 
‘The crew reports that the transmirter is getting good iaaene 
sigtials to the RF PA at this point but the output of the] — 
VA is only +15dbm instead of the +30dhm that it —— , 
should be, One theory for this is that perhaps there is}) a 
something wrong with the ourput-matching network} 7 ae = 
It was ulso learned that the RF T/R switch is showing! — ae 
in excess of a 10db loss on TX. The RF low-pass filter pe Ft 
is showing the same problem on transmit, but (names abe meni 4 
reveive has a very smell amount of loss, The receive } teeneeemescamed » j 
LNA has no gain showing, hut on the bright side it is 
showing no loss cithcr, That is about a 15db problem, 
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Lv seglagsed in the New Willeium cae 
me Thoughts on Where We 
Where We're Going “ 


John Ackerman 68UR 
Mretident Tit 
nluratiypr ore 


The dawn of tho 20th ceplury sw tremendous 
tevhtiologicn) Change. Within a decade or two either side 
of 1900, therslephone, wulummbile, airplane, and wirelews 
all came intu widesprend use. All these developments 
served to bring people clases Together, making the world 
a snuller plivc. 


When future punilits examine the boginming of the 2 tat 
cemury, | think they will find thot stmifurly profound 
chunges took pluce: around 2000. Lo puricular, they will 
ape Dat rochmilagy was ereating ameven suialler world. 
one bound together by digital commuuleations. The 
\ntemict raday, as big a iLic, is only & Working model of 
the digitally connected world we'll see in another few 
years, And while today witcless senvosking is jst 
coming intu ils own, untethered digitsl system will 
become © lorper and Vaycer part of the interconjceted 
world of the hiture, 


Ip short, the rechnology mansfonmarinn going on right 
bow isthe shifi frum a wired analog world fo = wireless 
digiul oe And hans oyght to be right ln die mide of 
il. Are we 


It’s cary to say that ampicur radio #) not keeping ap 
With the times -- aflernearty 20 years, raowl pocket activity 
lestill at 1200 bps while the rypical mloghone modemnaw 
claims 56 kbpz, and ith inmey areas wiedutid sccm 2t 
hundredsof kilobib. par sccond iz available. Ae a result. 
“naditional” pavket activity like BRS operabiin is 
disappearing an many paris of the world From that, 
many tolks assunye that "Pavieet is lew" More generally, 
there seems [0 be a common view that ham radio haz lowt 
its ability to Linovute 1 divugree with both thee 
pereeplions. 


We oft continuing to innovate. ani we baye at least 
two windows of opportunity Mr impurtant advances Uiat 
will keep amateur radio meaningful fiir a long the to 
comc. One of thera involves better application of Things 
we already do, whilé the second puts ws on the kading 
edge of technical deVelopment, Lhe nest of this article 
intrxluces thost: uress where | think we can muke a real 
difference jfwe move quickly, 


And we mui move quickly, because lime i short. The 
uomunereral world will pss us by if we decide to think 
ubout these things for a Tew yours before doing them, 
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Portable Wireless Data Networks 

We'te already heavily involved in an aotivity thot the 
commercial world is just starting to exploit; portable and 
mobile Wireless dat Oumunynicutions 7 think we five a 
Winduw, a shore window mf pcrhapy 1% inonths, lo 
integrate the technologica we’ we already developed ~ first 
and foremost, APRS, butalso our TOP/LP networks —into 
tools thature useful (+ the commurutyat lure. Lo the US, 
one of amuteur radios reasons [ir existence is to provide 
pUblie service, anil integration of APRS and olher data 
fools iniy cmartoolkit ceald aia lorof value Let me point 
OUT justo [ew of the possible vpplications. 


First, there's waditional AIRS activity. Tactical 
posiban Information i-nest, apd wealher stations provide 
valughle information (a fat which the US Nattonal 
Weaiber Service in starting notice) However, tho 
Messaging Copabilily tu APRS ism (ul that we need to 
sell as well, APRS messaging is.as capeble asthe mobile 
phone messigeing system Uiat are Martiog to appear, 
Short, real-time messagex from porteble devices can be 
very valuable in an ormeresioy siluation, Th addition, Uke 
“tiny web pages” that APMScrs ure now using can convey 
inlivrmation es usofilly — fiot quite as yraphically —os 
any of the portable web devices. 


Our capuhilitics aree't lomied 3 APRS There are 
publiv sereice applications where we need to move more 
data than the APRS model suppone Wecould be doing 
ONCh mote with our existing packet tadiv technology, 
particularly TP applicenons, tham weate. Weciuld 
be providing portable (Inptop-based) systems with emuil, 
coafcrencing; andl even mindest gruphics capubil|ies, ist 
Yyory reasonable vost. 


Tins iter ineantto boa how go pulde, but consider this, 
We have il the pieces neurtsary Ww build portable 9600 
baud TCP capable xyatems, using = web browyer as 
the interface, for perhaps S300 enoh. Stat with s Tek 
ralio that will give you a couple of watts ar UIIF, and 
handle 9600 baud nicely, for legs than SES0 (or convert 
surplus DHF Hs for even lees). Add 2 Buycour 9600 
baud modem that.atrches to acs preallel port and 
Gosts tess than S100 Use SV2AGW"s Windows 98 
aciwork driver softwure, which costs $25 to register, and 
get rid of the axcause thar TORT requires g Uiser4hostile 
program Like INOS. Or, ron Linux, which supports the 
Baycom mydew directly anil lets your station be a 
network service provider, rather than simply a user, 


Adds secvnd tian laptop and 2 UHF yogi amenna, and 
yoo baye s coniplete portable packet station that can de 
email, multiuser conferencing, and even web browsing 
using # familiar graphical interface, with the SVZAGW 
software. you cat usc the same web brower, emai! clear, 
eto, that you wse Whon un-lide, Te provide solid coverage 
for those low power rudlos, you might wanr to build » 
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HF digital repeater (Which van bea surprisingly low cast 
project). 

Dovyou think your local emeteeney group cauld be 
convineed thata capability hice tis wuldbea good idea? 
lemay ke some work to Tnteprare these statious myst 
effectively int emergeney ounmuniogtions plane ¢reated 
with only voice comme in mind, bur the smd pewilt cuuld 
be drastically improved communidation reliability duciae 
aonsis. And, by the way, when there's no emergency 
going on, these systems could he o lor of fim co play with; 
how about providing o local "chat" server, or even 
RF-based web payes, tor local users? 


Betier use ol APRS and portoble data terminuls in 
public service communications if an exercise Wy syalenie 
integration using tethnology that’s ulready avaitable 
The challenge is much more political than technical; it’s 
2 matter of making packet ralio visible and available (9 
Ute other aspects of our hobby. 


At present, the amateur APRS nerwork io de US hay 
coveraze thntexcceds any of Checontucreial eyteme, and 
we have the distinct advantage of being able w change 
Our network very quickly to adkpt to communication 
emergencies, But we only have » shore winilow of 
opportunity. The commerciul services arc out there and 

ey’re growing, ‘They have public awareness that We 
don't Web-enahled mobile phones and wireless deviles 
like Pallm-Pilots are quickly entering the markerplace and 
the public eye. We need to move quickly ti thake APRE 
und other packet operationy an integra! part ofemicrecney 
communteations pliudning before our capabilities are 
overtaken by the commercial ¢lecam providers, 


Software Datined Radios 

Our sceond window of opportunty ix u bil more 
Aacuricnic. |) miewes ws away from packet redin and into 
the broad aren of digital. radio. The buzzword is 
“Software Defined Radio,” or "SDR" tn chon, an SDR. 
isazadio thatreplices most of its analyy components with 
digital signal processing ("DSP") DS! is ths usc of 
special puspyse CPUs to process signals in the digital 
doenuin, DSP can implement ttequency conversion, 
filtenag. modiilation, anil démodulation in snftware. 
Bowuwse heave tinction ace defined by sallware, not 
hatdyyare, DSP devigns are extraoidinarily (exible 


We cant do it now. far lowt not economically), but the 
ulthngte SDR vision isa radio in Which the only anulog 
componentsare the power-amplilier and receive preamp. 
Those devides Connoet to high-speed \ligital-to-analog 
and anulog-to-digital (Cs andall the lower level stages are 
douse by DSP, Tie Mexibiliry of'suct:s eudio ls enormous 
T\ cit operate on any frequency within ite design range, 
using aity bandwidth and any modulation scheme, with 
no hardware chunges. The redid 16 defined by a4 
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Pschot Sinks Regios 


woliware, and 0 change iti characteristics, you Kimply 
change tho software, 


Why are 8DRy rmporiant 10.ham radio? Many hams 
complain (hat experimentarion i4.nu longer possible 
Devause the redhuology nested ty be wn thie loadin cxlye, 
fuch as Uhy Surface mown components with hundreds of” 
Leads, 15 tod di MTUUIE for shost abiteurd bo work with, and 
too expensive lé buy for exponinental purposes (blowing 
up a S100 HC creates w difforgnt (eeting than smoking & 
Fesistor!), There's also e very reul availability problem 
fir“old fathloned" componanits with Wire Iealy. And, 
fechnichl UWormation on the special-purpose chips chat 
huve reploeed traditional components may he very hard 
torcome by 


These problems combine tu muke it more difficult for 
hues to do tending ode hundwar products, The SDR 
offers a different way {yr us (0 View experimentation. As 
SDR wit} an open design and open sofware can provide 
© perfect planfirmm fiir hai tinkering 

Picture 28 SDR with 3 trogucncy range of 1OkHz 10 
JOMHE (We car ly bemer dian thet, but let’s keep. it 
wunple) With box [lke dist sitting im your shack, and 
some dovelypment saltwarc punning tf) your PC, there's 
fo ELF mode that’s Seyond yourresch Moving from AM 
on 160M i digital Yoioe with with forward error 
correction on 1DM requires ua rebuilding, just 
Toprowrannning 

With SDRs, our cenphusis shifts fom huntware to 
soflwars, and we yee Uyrupilers father than soldering 
trons, BUT We are hath in dee business Of "advancing the 
ruin an" throligh experinténtition T's 2 pardigm shift, 
and Wimay be uneomlortable, bur ito: one we'll have to 
make sooner or later, the conamreroral world is moving 
coward SDR», dil there's uo resson we shouldn't be 
moving with them. In fact, we have q Window of 
pepeitincity 16 be ofa par with (he commercial interests, 
SOfts are new; and the commercial world hasn't fieured 
Olt just What the standard’ should be. If we move 
quickly, weeas help crewie/! she standirds, 


Tustas opou prune software Fike Linux has shown that 
fuckers can compete on even terms with the big boys, a 
ham SDR platform can fet us cyt-lo-eye with 
commercial ratio developers, Clover programming 
doesn’ require wuultiem {iin dollarreyeunch facilities. 


Now, we wan’ do the uilimate SDR yet Components 
that operate at VHF and even HP foquencies are still far 
beyoad the han) budget. However, those prices ure 
coming own, sod in the nesnime We cal got our feet 
Wet with a hyOrid SDR that resembles « traditional radio 
dun to the last TT mctle meociver; and the modulator in 
the uansmniter. The “bak en!" of Mic rig is replaced 
by low cost DSP component that are wyuilable today wt 
reasouable press 


Roe 


In Bet = computer 2ound card can be the hear of an 
SDR designed for HF narw-bhand wedes toe PSII E, 
QST published on article wbeul sucha beast last xummer, 
A slightly highee-perlormance DSP cngine can haiidle 
wider bandwidth modes like ESB, AM. and FM. The 
DSP-10 In radio project. also published li QST, sharwe 
an crample of this. Those pnyeets are jist the slurt ut 
what we oon do with SDR»: oll we need fy Wy pet he 
hardware engines ond sufware tools out Ww the 
Espernicni¢r couumunily. 


TAPR's Role 
What's TAPR doitig to Supipurt these two tainulives, ly 
ed tus Lake advantage of the windows of opportuniry 
fore as" 


We've been supourting wireless actworking fora long 
time TAPR ts the primury mecning ground ofthe APRS 
comniuity, dnd we will continue jo support advaness in 
APRS. We will also suppor developmen ofthe portuhl= 
neswork terminal conzept 1 dqscrihed. aluiough frurkly 
the challenges we face with this project are political, 
organizational, und oporatjonul, net ssclinjoal 


On the SDR frent PAPE hus comsnitted to help make 
SDK bots available to the hem comoniniry, ane e+ suppory 
those wl wart to develop cade fo rin on; thene engines. 
We hope to announce our firat kit shonly, and we alrondly 
host a DSP mailing list where coders have heen discussing 
softwure modem desiyn techniqnes fiir quite gy while 
TAPR sees the Suliware Defined Radio as a pertect 
opportunity for our “enabliie technology” philosophy — 
by muking general purpose SDR -cngines, and the toi tor 
program then, avatluhle we enable hameto once again 
beoume experimenters on the leading edge of 
communications technolopy, 


TAPR js a membersiiip organtrabon, our ideas come 
from people why are passionate about radio, We help 
those people turn their ideas into products thor benefit 
hant radio, What are your leas? We'd love to hear from 
you, and if you're as exojted ahoutthe future of hai radio 
as we are, we'd love & have you as ant octive TAPR 
member. 


TAPR DCD with MX614 Modem 


Steve Bible, N7HPR 
[The following is a summary of a dixeussion thread frum 
TAPR's PICSIG] 


Boy, has (his thread spread its branches, Letme my and 
summarize « few comments and make ati inpyt that 
hopefully helps point penple in the nght dircetivn. 


Jay, KASOKT first asked: 
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ave modem wow, hut radio’s arc scill prety expensive 
MPAs date radig i Mocheupest ye bur lt doesn't provide 
equelched audiv so won't work wil modems. Fit 
work, ere (rete wine direcGors anyplace? anyone 
bad any tdew, Ewould apprwciere 
Janos Jefferson said; 


TAPS DCI kitmosds 4 plodk sijrtal (y work IP you cas 

Rencmte the clock tn the soffrrerc ari! feed it into the 

Deitware Gen i) wll work 

The DCN wats are till wvallablo, However, a Jumes 
mentioned, the TAPR OCD mod Fits assinic installation 
ino TNO-2 thuy the coquirment to bave a chuck signal, 


it fe posvible to constvel 4 hardware” DCD using the 
XRQ2L chip without actiok “Leke ae look atthe XR2211 
data sheet and there's econligurarion of the 2211 rhutcan 
he nse! fir DOD detection, 


You. can leo mplement a DCD in software such as 
James has: 
t inplemenred the CAPE kl in 2 PIC. The edges are 
Hitle rough, but (€ stroelen't (hit touch effort to make it 
Work, "Try Tooking ar Www. derkmediu.com!—jict 
Fre pacey/pic! 
at John Hansen: 
Shametess plugs “Me PIC KISS mad TNC that! did! for 
lost Nowernber’+ iss of OST wv MX-614-basod end bus 
software DCD built tno it, #0 (t cas rum Opet squcich- 
Also take a look at the TAVR DCD mods web puge at 
Www ape arg/tnn hil ded tiem 


You can download the wexenibly munual. Chough | did 

J¥stcheck 11 ani ve thap the schematic diagrams are not 

init. Must be from the old days of phow ceady manuals 
) 


‘The Jolx are an extension of Eric Gustafson’s paper 
"Can We Continue to lgnore Level One!" in the Tdi CNC, 
1 Would recommend reading Eric's paper Here's the 
abstract frons: 


www faprorg/tupehtol/ Feet? him! 
ARRL 7th Computer Networking Conference 1988 
Can We Continue to Tgnorce Level One? 


by Eric S, Gustafson, N7CL 
Abstruct: For some reason which [cannot fathon}, there 
has been a retuctamce to specify or even to provide 
. euidelines for the various level i issues in the amateur 
packet radio system, This reluctance trices hack wll ihe 
‘way to the very early days uf packer rudiv devel 
Tihs situoGin Very strkige indeed since if level I 
isn't working, ull the other levels of the protocol which 
everyone ezems cayer (9 specify doun to the last bit 
position are all irrelevant, 
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In we wy A treat aor on He 
Consistently fetched aaa) yet Saast cally coy- 
rected Tevel | paranicters, the modeni’s data 
carnier detector, | will syuw posv tlic pe¢furm- 
nee of our present pucket aystonis con be 
improved hy careful consideration (if even 
Just hin aumple level 1 isuue. 


‘Tony, KD7TA, mentioned the PacComm. "7" Earan sents FRarie 
DCD mod kits, They are essentielly the ee 
wime thing as the TAPR DCD kits. There fo ONS Sane 


ure wo DED wiod Wits sold by YAPR. One eaieiess Tayi sim " 

of Ma ban with the TCM3105 modem ES ee La. | 
chip, nied ps alfa clock si; that Bocaar Haile gd 

snes from the Tema 105, “ are ese eee tees 


mo 
Guy Story, KCSGOI, mentioned that the tind fer Sates see 


MX-614 hus energy detect, whichis true, It ——_____8 fore tee aS 


is notthe same uy DCD, Energy detect will See eae 
requires w squelched signal It'll detect SS ———————l 
énergy When the squelch opens (pretty 

simplistic actually). 


Jwy, You may Want t order the 
proceedings cither on paper or CDROM 
from TAPR. Many of the curly packer work 
hes been documented in the CNC (now 
called’ DCC) proceedings 


Hope this helps. 
TAPR Looking for Volunteers 


In order to provide a better quality 
newsletter, TAPR isasking for volunteers to 
help with its production. Weare kuiking for 
people Who are willing (© perform one or 5 
more of the following tasks: sumunurize SIG 
discussions, cvent reporting, general urticle 
writing, soliciting articles, copyediting, 
layout, graphics/artwork, web page 
production, ete, 


If you think you sre interested in helping 
TAPR produce its newsletter and/or web 
site, please send your nume, phone number, 
and arcas of interest to: 

John Ackermann n8ur@tapr-org, or 
Bob Hansen n2gde@tapr.org. 
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